EDITORIAL - MODELING SOCIO-TECHNICAL COMPLEXITY by Thurner, Stefan et al.
RESEARCH OUTPUTS / RÉSULTATS DE RECHERCHE
Author(s) - Auteur(s) :
Publication date - Date de publication :
Permanent link - Permalien :
Rights / License - Licence de droit d’auteur :
Bibliothèque Universitaire Moretus Plantin
Institutional Repository - Research Portal
Dépôt Institutionnel - Portail de la Recherche
researchportal.unamur.be
EDITORIAL - MODELING SOCIO-TECHNICAL COMPLEXITY
Thurner, Stefan; Deffuant, Guillaume; Carletti, Timoteo
Published in:
Advances in Complex Systems
Publication date:
2012
Document Version
Peer reviewed version
Link to publication
Citation for pulished version (HARVARD):
Thurner, S, Deffuant, G & Carletti, T 2012, 'EDITORIAL - MODELING SOCIO-TECHNICAL COMPLEXITY',
Advances i  Complex Syst ms, vol. 15, no. 6, pp. 120300-1.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Download date: 23. Jun. 2020
August 16, 2012 15:17 WSPC/S0219-5259 169-ACS 1203004
Advances in Complex Systems
Vol. 15, No. 6 (2012) 1203004 (3 pages)
c© World Scientific Publishing Company
DOI: 10.1142/S021952591203004X
EDITORIAL — MODELING SOCIO-TECHNICAL COMPLEXITY
STEFAN THURNER∗,†,‡
∗Section for Science of Complex Systems,
Medical University of Vienna,
Spitalgasse 23, 1090 Vienna, Austria
†Santa Fe Institute, 1399 Hyde Park Road,
Santa Fe, NM 87501, USA
‡IIASA, Schlossplatz 1, 2361 Laxenburg, Austria
stefan.thurner@meduniwien.ac.at
GUILLAUME DEFFUANT
Cemagref, Laboratoire d’Inge´nierie des Syste`mes Complexes,
BP 50085, 63172 Aubie`re, France
guillaume.deffuant@cemagref.cf
TIMOTEO CARLETTI
De´partement de Mathe´matique and naXys,
Namur Center for Complex Systems,
Faculte´s Universitaires Notre Dame de la Paix,
Rempart de la Vierge 8 Namur, B5000, Belgium
timoteo.carletti@fundp.ac.be
Received 27 July 2012
Published 10 August 2012
An important and significant trend in the field of complex systems, which is cur-
rently unfolding: the quest for a quantitative and predictive understanding of socio-
economic phenomena, offering a rich and, to a certain extent, alternative path to
traditional social sciences and economics. These efforts in understanding collective
phenomena are carried out through novel ways in data analysis, numerical simula-
tions, model building and statistical testing. This topical issue of ACS is devoted
to reflect these trends. The themes covered in this issue range from the analysis of
social interactions, agent based models, evolutionary mechanisms in societies, opin-
ion formation, and econophysics. Some of the papers in this topical issue of ACS
have been presented at the European Conference on Complex Systems (ECCS), held
on September 12–16, 2011 in Vienna, and at the Cultural and Opinion Dynamics:
Modeling, Experiments and Challenges for the Future (CODYM) workshop. Prior to
publication in this issue, they have undergone considerable extensions and revisions.
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With their variety of topics, concepts, and ideas, they underscore the important
direction in applying complex systems theory to the social sciences.
The contribution Social Dynamics in a Large-Scale Online Game studies new
ways of analysing social interactions and socio-dynamics in online game data. This
data contains complete information about communication patterns, friendships and
enemy relations, economic relations and aggressive behaviour of hundreds of thou-
sands of players. The study explores ways to extract knowledge about human
behaviour with the availability of a new generation of data, known as multiplex net-
works. These are data structures that contain information on various social networks
linking the same set of nodes. Results on human mobility, social self-organization,
and multiplex networks are presented.
The paper Cognitive Network Structure:An Experimental Study follows a similar
line of research but uses software tools, specifically designed for experiments on
small groups of people, who exchange private and public messages within a virtual
community. In these experiments the subjects were asked to estimate their affinity
with others under various conditions. The results indicate that public and private
networks differ substantially.
The author of A Connectionist ABM of Social Categorization Processes intro-
duces a new model to understand social complex phenomena, such as the self-
categorization process or the formation of shared social categories. The dynamical
model is based on two levels, an individual and a group level. The individual-level
model represents a single agent and consists of a recurrent neural network able to
store information. Whenever two agents meet, the ‘listener agent’ compares the
information received from the ‘speaker agent’ with the stored one and potentially
modifies his network. Inter-agent weights are updated as a function of the dis-
tance between internal beliefs of the listener and speaker. In this way agents form
an adaptive, socially distributed network in which information and knowledge are
distributed, and propagated according to the social ties. The model is tested in
laboratory experiments.
In The Dynamics and Evolutionary Stability of Cultures of Corruption: Theo-
retical and Empirical Analyses, the author proposes a simple attempt to describe
and analyse the culture of corruption within modern societies. A model inspired by
evolutionary dynamics is presented where corrupted and non-corrupted individuals
interact and compete for available social monetary resources. Among other results,
it is shown that pervasive corruption is conditionally evolutionary stable and thus is
empirically rare. Organized bureaucratic corruption in most cases is a quasi-stable
equilibrium, representing the coexistence of corrupt and non-corrupt agents. Some
results are partially confirmed on empirical corruption data from 89 countries.
In Modeling Belief Change in a Population Using Explanatory Coherence, the
author proposes an original model inspired by Thagard’s theory of ‘explanatory
coherence’. The model assumes that a population of agents interacts through a
social network. In interaction events, agents suggest to their neighbours to adopt
new beliefs. An agent has a higher chance of adopting a new belief if the new set of
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beliefs improves a “coherence function”. Agents can also drop beliefs. An opinion is
defined as a function of the belief set, which evolves with the adoption and dropping
of beliefs. The author investigates the model for various coherence functions, and
measures the evolution of the degree of consensus in the population.
In Properties of Social Network in an Internet Political Discussion Forum, the
authors study a two year time-span of a Polish political discussion forum on the
internet. Entries in this forum were classified for their content, political inclinations
of their authors and their emotional content. The authors study user activity and
find Tsallis distributions for the number of posts. Further, they find a remarkable
persistence of political sympathies in the contributors to the forum over time, and
study the lead-lag relations of contributors and readers. In terms of distribution
of political sympathy levels, they find that those of contributors and readers are
similar. The study is complemented with an agent based model to better understand
the statistics observed in the forum.
The paper Fractal Markets Hypothesis and the Global Financial Crisis is a work
on econophysics, i.e. applications of methods used in physics on financial problems.
The author argues that in situations where heterogeneous agents with a wide spread
of investment horizons, the efficient market hypothesis loses its validity and should
be complemented with additional instruments such as liquidity. In the analysis,
persistence measures such as the Hurst exponent are used, and investors’ behaviour
is indeed found to change during a crisis.
Finally, Modularity, Dependence and Change studies the global structures of
software packages and other technological artefacts, and their composition from
basic modular blocks, lines of code, or small devices. Theoretical and empirical
analysis of the dependence between modules suggests that higher interdependence is
associated with higher possibility to evolve and that changes can be more efficiently
incorporated into subsequent modifications of the artefact.
We would like to thank Professor Frank Schweitzer for his active engagement in
making this present topical issue possible.
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